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<54) SEPARATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a separation method, wherein a 
material to be separated can be easily separated regardless of the 
characteristics, condition and the like of the material to be separated and 
specially, transfer of the material to be separated to various transfer 
materials is possible. 

SOLUTION: This separation method (transfer method) is a method, wherein 
an isolation layer 2, which Is a laminated material formed by laminating a 
light absorption layer 21 consisting of an amorphous silicon layer, for 
example, and a reflective layer 22 consisting of a metal thin film, is formed 
on a light- transmitting substrate 1, a layer 4 to be transferred is directly 
formed on the layer 2 or is formed on the layer 2 via a prescribed 
intermediate layer 3 and moreover, a transfer material 6 is bonded to the 
side, wh re is opposite to the substrate 1 , of the layer 4 via an 
adhesiveness layer 5, such irradiation light 7 as a laser beam is projected 
onto the layer 2 from the rear side of the substrate 1, an ablation is made 
to cause in the layer 21, a separation is generated within the layer of the 
layer 2 and/or in the interface between the layer 2 and the substrate 1 and 
the layer 4 is made to separate from the substrate 1 to transfer the layer 4 
to the transfer material 6. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ' ; 

[Claim(s)] 

[Claim 1] An exfoliation method characterized by being the exfoliation method which exfoliates an exfoliated object 
which exists through a detached core which consists of a layered product of two or more layers on a substrate from said 
substrate, irradiating exposure light at said detached core, making exfoliation produce in the inside of a layer of said 
detachedcore, and/or an interface, and making said exfoliated object secede from said substrate. 
[Claim 2] An exfoliation method characterized by being the exfoliation method which exfoliates an exfoliated object 
which exists through a detached core which consists of a layered product of two or more layers on a substrate of 
translucency from said substrate, irradiating exposure light at said detached core, making exfoliation produce from said 
substrate side in the inside of a layer of said detached core, and/or an interface, and making said exfoliated object secede 
from said substrate. 

[Claim 3] A transferred layer formed through a detached core which consists of a layered product of two or more layers 
on a substrate is exfoliated from said substrate. Are the method of imprinting on other imprint objects, and after joining 
said imprint object in said substrate of said transferred layer, and the opposite side, exposure light is irradiated at said 
detached core. An exfoliation method characterized by making exfoliation produce in the inside of a layer of said 
detached core, and/or an interface, making said transferred layer secede from said substrate, and imprinting to said 
imprint object. 

[Claim 4] A transferred layer formed through a detached core which consists of a layered product of two or more layers 
on a substrate of translucency is exfoliated from said substrate. Are the method of imprinting on other imprint objects, 
and after joining said imprint object in said substrate of said transferred layer, and the opposite side, exposure light is 
irradiated from said substrate side at said detached core. An exfoliation method characterized by making exfoliation 
produce in the inside of a layer of said detached core, and/or an interface, making said transferred layer secede from said 
substrate, and imprinting to said imprint object. 

[Claim 5] An exfoliation method characterized by providing the following. A production process which forms a 
detached core which consists of a layered product of two or more layers on a substrate of translucency A production 
process which forms a transferred layer through direct or a predetermined interlayer on said detached core A production 
process which joins an imprint object in said substrate of said transferred layer, and the opposite side A production 
process which irradiate exposure light at said detached core, make exfoliation produce from said substrate side in the 
inside of a layer of said detached core, and/or an interface, and said transferred layer is made to secede from said 
substrate, and is imprinted to said imprint object 

[Claim 6] An exfoliation method according to claim 5 of having a production process which removes said detached core 
adhering to said said substrate and/or imprint object side after imprinting to said imprint object of said transferred layer. 
[Claim 7] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a functional thin film or a 

thin film device. j=i" • ■ 

[Claim 8] Said transferred layer is the exfoliation method according to claim 3 to 6 which is a thin film transistor. 
[Claim 9] Said imprint object is the exfoliation method according to claim 3 to 8 which is a transparence substrate. 
[Claim 10] Said imprint object is Tmax about a maximum temperature in the case of formation of a transferred layer. 
When it carries out, a glass transition point (Tg) or softening temperature is Tmax. An exfoliation method according to 
claim 3 to 9 which consists of the following materials. 

[Claim 11] Said imprint object is the exfoliation method according to claim 3 to 10 by which a glass transition pomt 
(Tg) or softening temperature consists of materials 800 degrees C or less. 

[Claim 12] Said imprint object is the exfoliation method according to claim 3 to 1 1 which consists of synthetic resin or 
glass material. 

[Claim 13] Said substrate is the exfoliation method according to claim 1 to 12 which is what has thermal resistance. 
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[Claim 14] Said substrate is Tmax about a maximum temperature in the case of formation of a transferred layer. A strain 
. point is Tmax' when it carries out. An exfoliation method according to claim 3 to 12 which consists of the above 
materials. 

[Claim 15] Said detached core is the exfoliation method containing at least two layers from which a presentation or a 
property differs according to claim 1 to 14. 

[Claim 16] For a light absorption layer which absorbs said exposure light, and this light absorption layer, said detached 
core is the exfoliation method containing other layers from which a presentation or a property differs according to claim 
1 to 14. 

[Claim 17] Said detached core is the exfoliation method containing a light absorption layer which absorbs said exposure 
light, and a protection-from-light layer which shades said exposure light according to claim 1 to 14. 
[Claim 18] Said protection-from-light layer is the exfoliation method according to claim 17 of being located in the 
direction of incidence and the opposite side of said exposure light to said light absorption layer. 

[Claim 19] Said protection-from-light layer is the exfoliation method according to claim 17 or 18 which is the reflecting 
layer which reflects said exposure light. 

[Claim 20] Said reflecting layer is the exfoliation method according to claim 19 which consists of metal thin films. 
[Claim 21] Exfoliation of said detached core is the exfoliation method according to claim 16 to 20 produced when 
bonding strength between atoms of material which constitutes said light absorption layer, or between molecules 
disappears or decreases. 

[Claim 22] Said detached core is the exfoliation method according to claim 1 to 21 of having a light absorption layer 
which consists of amorphous silicon. 

[Claim 23] said amorphous silicon — H (hydrogen) ~ more than 2at% - an exfoliation method according to claim 22 
which is what is contained. 

[Claim 24] Said detached core is the exfoliation method according to claim 1 to 21 of having a light absorption layer 
which consists of ceramics. 

[Claim 25] Said detached core is the exfoliation method according to claim 1 to 21 of having a light absorption layer 
which consists of metals. 

[Claim 26] Said detached core is the exfoliation method according to claim 1 to 21 of having a light absorption layer 
which consists of organic polymeric materials. 

[Claim 27] Said organic polymeric materials are the exfoliation methods according to claim 26 which are what has at 
least one sort of association of -CH-, -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and -CH=N-. 
[Claim 28] Said exposure light is the exfoliation method according to claim 1 to 27 which is a laser beam. 
[Claim 29] An exfoliation method according to claim 28 that wavelength of said laser beam is 100-350nm. 
[Claim 30] An exfoliation method according to claim 28 that wavelength of said laser beam is 350-1200nm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rTheVechnical field to which invention belongs] This invention relates to the imprint method which exfoliates and 
imprints the exfoliation method of an exfoliated object, and the transferred layer which consists of a thin film like a 
functional thin film especially to an imprint object like a transparence substrate. 

[Description of the Prior Art] For example, it faces manufacturing the liquid crystal display (LCD) using a thin film 
transistor (TFT), and passes through the production process which forms a thin film transistor by CVD etc. on a 
transparence substrate. • . . " . 

[00031 There are what used amorphous silicon (a-Si), and a thing using polish recon (p-Si) in this thin film transistor, 
and what is depended on polish recon is further classified into what is formed through an elevated-temperature process, 
and the thing formed through a low-temperature process. 

[00041 By the way since formation of a up to [ the transparence substrate of such a thin film transistor ] is made under 
an elevated temperature, it needs to use the thing of the quality of the material which is excellent in thermal resistance as 
a transparence substrate. Therefore, in current, softening temperature and the melting point are high, and the 
transparence substrate which consists of quartz glass is used as what can also bear the temperature of about 1000 
degrees C enough in an elevated-temperature process. Moreover, in the low-temperature process, since the temperature 
around 500 degrees C turns into the highest process temperature, heat-resisting glass is used. 
r0005] However compared with usual glass, it is a rare and very expensive material, and the quartz glass which is 
excellent in such thermal resistance is difficult to manufacture a thing large-sized as a transparence substrate. Moreover, 
although heat-resisting glass is also enlargeable from quartz glass, compared with usual glass, it is extraordinarily 
expensive Quartz glass and heat-resisting glass tend to break easily, and, moreover, its weight is large. This serves as a 
serious defect, when LCD is constituted. Therefore, it had become a failure when manufacturing a large-sized and cheap 
liquid crystal display. 

rProblem(s) to be Solved by the Invention] Irrespective of the property of an exfoliated object, conditions, etc., the 
purpose of this invention can exfoliate easily and is to offer especially the exfoliation method in which the imprint to 
various imprint objects is possible. 

[Means for Solving the Problem] Such a purpose is attained by this invention of following the (1) - (30). 

[00081 (1) An exfoliation method characterized by being the exfoliation method which exfoliates an exfoliated object 

which exists through a detached core which consists of a layered product of two or more layers on a substrate from said 

substrate, irradiating exposure light at said detached core, making exfoliation produce in the inside of a layer of said 

detached'core, and/or an interface, and making said exfoliated object secede from said substrate. 

[0009] (2) An exfoliation method characterized by being the exfoliation method which exfoliates an exfoliated object 

which exists through a detached core which consists of a layered product of two or more layers on a substrate of 

translucency from said substrate, irradiating exposure light at said detached core, making exfoliation produce from said 

substrate side in the inside of a layer of said detached core, and/or an interface, and making said exfoliated object secede 

from said substrate. , _ 

r00101 (3) Exfoliate a transferred layer formed through a detached core which consists of a layered product of two or 
more layers on a substrate from said substrate. Are the method of imprinting on other imprint objects, and after joining 
said imprint object in said substrate of said transferred layer, and the opposite side, exposure light is irradiated at said 
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detached core. An exfoliation method characterized by making exfoliation produce in the inside of a layer of said 
detached core, and/or an interface, making said transferred layer secede from said substrate, and imprinting to said 
imprint object. 

[001 1] (4) Exfoliate a transferred layer formed through a detached core which consists ot a layered product ol two or 
more layers on a substrate of translucency from said substrate. Are the method of imprinting on other imprint objects, 
and after joining said imprint object in said substrate of said transferred layer, and the opposite side, exposure light is 
irradiated from said substrate side at said detached core. An exfoliation method characterized by making exfoliation 
produce in the inside of a layer of said detached core, and/or an interface, making said transferred layer' secede from said 
substrate, and imprinting to said imprint object. 

[0012] (5) A production process which forms a detached core which consists of a layered product of two or more layers 
on a substrate of translucency, A production process which forms a transferred layer through direct or a predetermined 
interlayer on said detached core, Exposure light is irradiated at said detached core from a production process which joins 
an imprint object in said substrate of said transferred layer, and the opposite side, and said substrate side. An exfoliation 
method characterized by having a production process which make exfoliation produce in the inside of a layer of said 
detached core, and/or an interface, and said transferred layer is made to secede from said substrate, and is imprinted to 
said imprint object. 

[0013] (6) An exfoliation method given in the above (5) which has a production process which removes said detached 
core adhering to said said substrate and/or imprint object side after imprinting to said imprint object of said transferred 
layer 

[0014] (7) Said transferred layer is the exfoliation method the above (3) which is a functional thin film or a thin film 
device thru/or given in either of (6). 

[001 5] (8) Said transferred layer is the exfoliation method the above (3) which is a thin film transistor thru/or given in 

either of (6). / 

[0016] (9) Said imprint object is the exfoliation method the above (3) which is a transparence substrate thru/or given in 

P7] (10) said imprint object - a maximum temperature in the case of formation of a transferred layer— Tmax ** - a 
time of carrying out - a glass transition point (Tg) or softening temperature - Tmax An exfoliation method the above 
(3) which consists of the following materials thru/or given in either of (9). 

[001 8] (1 1 ) Said imprint object is the above (3) by which a glass transition point (Tg) or softening temperature is 
constituted from a material 800 degrees C or less thru/or the exfoliation method given in either of (10). 
[0019] (12) Said imprint object is the exfoliation method the above (3) which consists of synthetic resin or glass 
material thru/or given in either of (11). , . 

[0020] (13) Said substrate is the exfoliation method the above (1) which is what has thermal resistance thru/or given in 
either of (12). ■ - 

[0021] (14) said substrate — a maximum temperature in the case of formation of a transferred layer - Tmax ** - a time 
of carrying out - a strain point « Tmax An exfoliation method the above (3) which consists of the above materials 
thru/or given in either of (12). 

[0022] (15) Said detached core is the exfoliation method the above (1) containing at least two layers from which a 
presentation or a property differs thru/or given in either of (14). 

[0023] (16) For a light absorption layer which absorbs said exposure light, and this light absorption layer, said detached 
core is the exfoliation method the above (1) containing other layers from which a presentation or a property differs 
thru/or given in either of (14). 

[0024] (17) Said detached core is the exfoliation method the above (1) containing a light absorption layer which absorbs 
said exposure light, and a protection-from-light layer which shades said exposure light thru/or given in either of (14). 
[0025] (1 8) Said protection-from-light layer is the exfoliation method given in the above (17) located in the direction of 
incidence and the opposite side of said exposure light to said light absorption layer. 

[0026] (19) Said protection-from-light layer is the exfoliation method the above (17) which is the reflecting layer which 
reflects said exposure light, or given in (18). 

[0027] (20) Said reflecting layer is the exfoliation method given in the above (19) which consists of metal thin films. 
[0028] (2 1 ) Exfoliation of said detached core is the exfoliation method the above ( 1 6) produced when bonding strength 
between atoms of material which constitutes said light absorption layer, or between molecules disappears or decreases 
thru/or given in either of (20). 

[0029] (22) Said detached core is the exfoliation method the above (1) which has a light absorption layer which consists 
of amorphous silicon thru/or given in either of (2 1 ). 
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0030] (23) said amorphous silicon -- H (hydrogen) - more than 2at% -- an exfoliation method given in the above (22) 
which is what is contained. 

,0031] (24) Said detached core is the exfoliation method the above (1) which has a light absorption layer which consists 
Df ceramics thru/or given in either of (21). u- u 

[0032] (25) Said detached core is the exfoliation method the above (1) which has a light absorption layer which consists 
of metals thru/or given in either of (21). 

[0033] (26) Said detached core is the exfoliation method the above (1) which has a light absorption layer which consists 
of organic polymeric materials thru/or given in either of (21). 

[0034] (27) Said organic polymeric materials are the exfoliation methods given in the above (26) which is what has at 

least one sort of association of -CH-, -CH2-, -CO-, -CONH-, -NH-, -COO-, -N=N-, and -CH=N-. 

[0035] (28) Said exposure light is the exfoliation method the above (1) which is a laser beam thru/or given in either ot 

(27) 

[0036] (29) An exfoliation method given in the above (28) whose wavelength of said laser beam is 100-350nm. 
[0037] (30) An exfoliation method given in the above (28) whose wavelength of said laser beam is 350-1 200nm. 
T00381 

[Embodiment of the Invention] Hereafter, the exfoliation method of this invention is explained to details based on the 
suitable example shown in an accompanying drawing. 

[0039] Drawing 1 - drawing^ are the cross sections showing the production process of the example ol the extoliation 
method of this invention, respectively. Hereafter, based on these drawings, sequential explanation of the production 
process of the exfoliation method (me imprint method) of this invention is given- _ ■ ■ * 

[0040] [1] As shown in drawin g 1 , form the detached core 2 which becomes one side (detached core forming face 11) 
of a substrate 1 from the layered product of two or more layers. In this case, a detached core 2 is ****(ed) by the 
method of mentioning later sequentially from the layer of the side near a substrate 1 . 

[0041] When irradiating the exposure light 7 from a substrate 1 side, as for a substrate 1, it is desirable that it is what has 
the translucency which the exposure light 7 may penetrate. 

[0042] In this case, as for the permeability of the exposure light T, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of the exposure light 7 becomes 
large, and needs the big quantity of light by exfoliating a detached core 2. 

[0043] Moreover, as for a substrate 1, it is desirable to consist of reliable materials, and it is desirable to consist of 
materials which were excellent in thermal resistance especially. Although the reason has what process temperature 
becomes high depending on the class and formation method (for example, about 350-1000 degrees C) in case it forms 
the transferred layer 4 and interlayer 3 who mention later, it is because the width of face of a setup of membrane 
formation conditions, such as the temperature condition, will spread even in such a case on the occasion of formation of 
the transferred layer 4 grade to a substrate 1 top if the substrate 1 is excellent in thermal resistance. 
[0044] Therefore, a substrate 1 is Tmax about the maximum temperature in the case of formation of the transferred layer 

4 A strain point is Tmax when it carries out. What consists of the above materials is desirable. A thing 350 degrees C or 
more has a desirable strain point, and, specifically, the component of a substrate 1 has a more desirable thing 500 
degrees C or more. As such a thing, the heat resisting glass of quartz glass, soda glass, Corning 7059, and NEC glass 
OA-2 grade is mentioned, for example. 

[0045] In addition, if process temperature in the case of formation of the detached core 2, the interlayer 3, and the 
transferred layer 4 which are mentioned later is made low, the low cheap glass material and the synthetic resin of the 
melting point can be used also about a substrate 1. d 

[0046] Moreover, although especially the thickness of a substrate 1 is not limited, it is desirable that it is about 0.1- 

5 0mm and it is usually more desirable that it is about 0.5-1 .5mm. If the thickness of a substrate 1 is too thin, a strong 
fall will be caused, and if too thick, when the permeability of a substrate 1 is low, it will become easy to produce ^ 
attenuation of the exposure light 7. In addition, when the permeability of the exposure light 7 of a substrate 1 is high, the 
thickness may exceed said upper limit. . . . 
[0047] In addition, as for the thickness of the detached core formation portion of a substrate 1 , it is desirable that it is 
uniform so that the exposure light 7 can be irradiated at homogeneity. 

[0048] Moreover, the detached core forming face 1 1 and the exposure light plane of incidence 12 of a substrate 1 may 
be not only the plane like illustration but a curved surface. 

[0049] The width of face of the selection about a substrate 1 of etching etc. not removing a substrate 1, but using a 
substrate with thickness thick for example comparatively in this invention, while an activity is easy, in order to exfoliate 
the detached core 2 between a substrate 1 and the transferred layer 4 and to make it secede from a substrate 1 is also 
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wide. 

[0050] Next, a detached core 2 is explained. 

[0051] A detached core 2 absorbs the exposure light 7 mentioned later, and has a property which produces exfoliation 

(henceforth "exfoliation in a layer", and "interfacial peeling") in the inside of the layer, and/or an interface. 

[0052] This detached core 2 contains at least two layers from which a presentation or a property differs, and it is 

[ especially the light absorption layer 21 which absorbs the exposure light 7 and this light absorption layer 21 ] desirable 

that other layers from which a presentation or a property differs are included. Moreover, as for a layer besides the above, 

it is desirable that it is the protection-from-light layer (reflecting layer 22) which shades the exposure light 7. This 

protection-from-light layer is located in the direction of incidence and the opposite side (drawing Nakagami side) of the 

exposure light 7 to the light absorption layer 2 1 , reflects or absorbs the exposure light 7, and the function which 

prevents or controls that the exposure light 7 invades into the transferred layer 4 side is demonstrated. 

[0053] In this example, the reflecting layer 22 which reflects the exposure light 7 is formed as a protection-from-light 

layer. This reflecting layer 22 just reflects the exposure light 7 with 30% or more of reflection factor more preferably 

10% or more. „ , , ,_ „ i 

[0054] formation is easy although the metal thin film which consists of a monolayer or two or more layers, the optical 
thin film which consists of a layered product of two or more thin films with which refractive indexes differ are 
mentioned as such a reflecting layer 22 « etc. - it is desirable to mainly be constituted from the reason by the metal thin 
film 

[0055] As a configuration metal of a metal thin film, the alloy which makes a fundamental component at least one of 
sorts of these, such as Ta, W, Mo, Cr, nickel, Co, Ti, Pt, Pd, Ag, Au, and aluminum, is mentioned, for example. As a 
desirable alloying element which constitutes an alloy, Fe, Cu, C, Si, and B are mentioned, for example. By adding these, 
thermal conductivity and a reflection factor are controllable. Moreover, when forming a reflecting layer 22 by the 
physical vapor deposition, there is also an advantage that a target can be manufactured easily. Furthermore, there is also 
an advantage that acquisition of a material is easier than a pure metal, and it is low cost, by alloying. 
[0056] Moreover, especially the thickness of such a reflecting layer (protection-from-light layer) 22 is usually lOnm - 
10 micrometers, although not limited. A degree is desirable and it is 50nm - 5 micrometers. A degree is more desirable. 
If this thickness is too thick, the removal of a reflecting layer 22 which formation of a reflecting layer 22 takes time 
amount, and is performed behind will also take time amount. Moreover, if this thickness is too thin, depending on a film 
presentation, the protection-from-light effect may become inadequate. 

[0057] The light absorption layer 21 is a layer which contributes to separation of a detached core 2, absorbs the 
exposure light 7 and results in the exfoliation in a layer, and/or interfacial peeling in phenomenalism that the bonding 
strength between the atoms of the material which constitutes the light absorption layer 21 concerned, or between 
molecules disappears or decreases, and by making ablation etc. produce. 

[0058] Furthermore, a gas may be emitted by the exposure of the exposure light 7 from the light absorption layer 21, 
and the separation effect may be discovered. That is, a detached core 2 absorbs light, it becomes a gas to the case where 
the component contained in the light absorption layer 21 serves as a gas, and it is emitted for a moment, the steam is 
emitted, and it may contribute to separation. 

[0059] As a presentation of such a light absorption layer 21, the following is mentioned, for example. 
[0060] ** Amorphous silicon (a-Si) 

H (hydrogen) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable that it is a more 
than 2at% degree, and it is more desirable that it is about 2-20at%. Thus, if specified quantity content of the H is earned 
out, hydrogen will be emitted by the exposure of the exposure light 7, internal pressure will occur in a detached core 2, 
and it will become the force in which it exfoliates an up-and-down thin film. 

[0061 ] The content of H in amorphous silicon can be adjusted by setting up suitably conditions, such as membrane 
formation conditions, for example, the gas presentation in CVD, gas pressure, a gas ambient atmosphere, a quantity of 
gas flow, temperature, substrate temperature, and injection power. 

[0062] ** As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or a titanic-acid 
compound, zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a lanthanum acid compound, a 
dielectric (ferroelectric), or semiconductor silicon oxide, they are SiO, Si02, and Si 302. It is mentioned and they are 
K2 Si03, Li2 Si03, CaSi03, ZrSi04, and Na2 Si03 as a silicic-acid compound, for example. It is mentioned. 
[0063] As titanium oxide, they are TiO, Ti 203, and TiQ2. It is mentioned and they are BaTi04, BaTi03, Ba2 Ti 9O20, 
BaTi5 Oil, CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04, aluminum2 Ti05, and FeTi03 as a titanic-acid 
compound, for example. It is mentioned. 

[0064] As zirconium oxide, it is Zr02. It is mentioned and they are BaZr03, ZrSi04, PbZr03, MgZr03, and K2 Zr03 
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as a zirconic acid compound, for example. It is mentioned. 

[0065] ** The ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

** As nitride-ceramics ** organic polymeric-materials organic polymeric materials, such as silicon nitride, nitriding 
aluminum, and titanium nitride - CH-, -CH2-, -CO- (Ketone), -CONH- (Amide), - As long as it has many things which 
have association (these association is cut by the exposure of the exposure light 7) of NH- (imide), -COO- (ester), -N=N- 
(azo), -CH=N- (CIF), etc., especially these association, what kind of thing may be used. Concrete for example, 
polyethylene and polyolefine like polypropylene, polyimide, a polyamide, polyester, polymethylmethacrylate (PMMA), 
polyphenylene sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are mentioned. 

[0066] * As a metal metal, aluminum, Li, Ti, Mn, In, Sn, and a rare earth metal like Y, La, Ce, Nd, Pr, Sm, and Gd or 
the alloy containing at least one of sorts of these is mentioned, for example. 

[0067] ** As a hydrogen storing metal alloy example, it is LaNi5. What carried out occlusion of the hydrogen to the 
hydrogen storing metal alloy of the hydrogen storing metal alloy of a rare earth transition-metals compound or Ti 
system, and calcium system is mentioned. [ like ] 

[0068] ** As a nitrogen occlusion alloy example, rare earth iron like a Sm-Fe system and a Nd-Co system, rare earth 
cobalt, rare earth nickel, and the thing that carried out occlusion of the nitrogen to the rare earth manganese compound 
are mentioned. 

[0069] Moreover, the thickness of the light absorption layer 21 is usually lnm - 20 micrometers, although it changes 
with terms and conditions, such as a presentation of the exfoliation purpose or a detached core 2, lamination, and the 
formation method. It is desirable that it is a degree and it is lOnm - 2 micrometers. It is more desirable that it is a degree 
and it is 40nm - 1 micrometer. It is still more desirable that it is a degree. 

[0070] While enlarging power (quantity of light) of the exposure light 7 in order to secure good detachability if the 
homogeneity of membrane formation is spoiled, nonuniformity may arise in exfoliation, when the thickness of the light 
absorption layer 21 is too small, and thickness is too thick, in case a detached core 2 is removed behind, the activity 
takes time amount. In addition, as for the thickness of the light absorption layer 21 and a reflecting layer 22, it is 
desirable that it is uniform as much as possible. 

[0071] Moreover, the sum total thickness of the detached core 2 since it is the same as that of the above is 2nm - 50 
micrometers. It is more desirable that it is a degree and it is 20nm - 20 micrometers. It is still more desirable that it is a 
degree. 

[0072] Especially the formation method of each class (this example the light absorption layer 21 and a reflecting layer 
22) which constitutes a detached core 2 is not limited, but is suitably chosen according to terms and conditions, such as 
a film presentation and thickness. For example, it CVD(s) (MOCVD and low voltage - CVD and ECR-CVD are 
included). Vacuum evaporationo, molecular beam deposition (MB), sputtering, ion plating, The various gaseous-phase 
forming-membranes methods, such as PVD, electroplating, immersion plating (dipping), various plating, such as 
electroless deposition, and Langmuir BUROJIETTO (LB) - law - The applying methods, such as a spin coat, a spray 
coat, and a roll coat, various print processes, a replica method, the ink jet method, a powder jet process, etc. are 
mentioned, and it can also form or more [ of these ] combining two. In addition, even if the formation method of the 
light absorption layer 21 and a reflecting layer 22 is the same, they may differ, and they are suitably chosen according to 
the presentation etc. 

[0073] For example, when the presentation of the light absorption layer 21 is amorphous silicon (a-Si), it is desirable to 
form membranes by CVD especially low voltage CVD, or plasma CVD. 

[0074] Moreover, when the light absorption layer 21 is constituted from ceramics by the sol-gel method, or when it 
constitutes from organic polymeric materials, it is desirable to form membranes with the applying method, especially a 
spin coat. 

[0075] Moreover, as for the reflecting layer 22 by the metal thin film, it is desirable to form by vacuum evaporationo, 
molecular beam deposition (MB), laser ablation vacuum evaporationo, sputtering, ion plating, said various plating, etc. 
[0076] Moreover, formation of each class which constitutes a detached core 2 may be performed at a two or more- 
production process production process (for example, the formation production process and heat treatment process of a 
layer), respectively. 

[0077] [2] As shown in drawin g 2 , form an interlayer (substrate layer) 3 on a detached core 2. 

[0078] It is in the protective layer which protects physically or chemically the transferred layer 4 which this interlayer 3 
is formed for the purpose of [ various ] formation, for example, is later mentioned at the time of manufacture or use, an 
insulating layer, a conductive layer, the protection-from-light layer of the exposure light 7, and the transferred layer 4, 
or what demonstrates at least one of the functions as the barrier layer which prevents shift (migration) of the component 
from the transferred layer 4, and a reflecting layer is mentioned. 
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[0079] As this interlayer's 3 presentation, it is suitably set up according to that formation purpose, for example, in the 
case of the interlayer 3 formed between the detached core 2 containing the light absorption layer 21 by amorphous 
silicon, and the transferred layer 4 by the thin film transistor Si02 etc. - silicon oxide is mentioned and, in the case of 
the interlayer 3 formed between a detached core 2 and the transferred layer 4 by PZT, a metal like the alloy which is 
mainly concerned with Pt, Au, W, Ta, Mo, aluminum, Cr, Ti, or these is mentioned. 

[0080] Such an interlayer's 3 thickness is usually lOnm - 5 micrometers, although suitably determined according to the 
formation purpose or the degree of a function which can be demonstrated. It is desirable that it is a degree and it is 
40nm~l micrometer. It is more desirable that it is a degree. 

[0081] Moreover, the formation method which also mentioned an interlayer's 3 formation method by said detached core 
2, and the same method are mentioned. Moreover, an interlayer's 3 formation may be performed at a two or more- 
production process production process. 

[0082] In addition, such an interlayer 3 can also form the same or a different thing of a presentation more than two- 
layer. Moreover, in this invention, an interlayer 3 may not be formed but the direct transferred layer 4 may be formed on 
a detached core 2. 

[0083] [3] As shown in drawing 3 , form the transferred layer (exfoliated object) 4 on an interlayer 3. 

[0084] The transferred layer 4 is a layer imprinted to the imprint object 6 mentioned later, and can be formed by the 

formation method mentioned by said detached core 2, and the same method. 

[0085] Although physical or especially chemical property is not limited, it is desirable the formation purpose of the 
transferred layer 4, a class, a gestalt, structure, a presentation, and that they are a thin film especially a functional thin 
film, or a thin film device in consideration of the purpose and usefulness of an imprint. 

[0086] As a functional thin film and a thin film device, for example A thin film transistor, A thin-film diode, other thiri 
film semiconductor devices, an electrode (it ITO(s) example:) The optoelectric transducer used for a transparent 
electrode like a mesa film, a solar battery, image sensors, etc., Actuators, such as a switching element, memory, and a 
piezoelectric device, a micro mirror (piezo thin film ceramics), Record media, such as magnetic-recording data medium, 
magneto-optic-recording data medium, and optical recording data medium, a magnetic-recording thin film head, The 
micro MAG device which combined a coil, an inductor, the charge of a thin film high magnetic-permiable material, and 
them, Optical thin films, such as a filter, a reflective film, a dichroic mirror, and a polarizing element, A semiconductor 
thin film, a superconducting thin film (example: YBCO thin film), a magnetic thin film, a metal multilayered film, a 
metal ceramic multilayered film, a metal semiconductor multilayered film, a ceramic semiconductor multilayered film, 
an organic thin film, the multilayered film of other material, etc. are mentioned. 

[0087] Also in this, the usefulness of applying to the configuration of a thin film device, a micro MAG device, and a 
micro three-dimensional structure object, an actuator, a micro mirror, etc. especially is high, and desirable. 
[0088] Such a functional thin film or a thin film device is formed through a usually comparatively high process 
temperature by relation with the formation method. Therefore, as mentioned above in this case, as a substrate 1 , the 
thing which has high reliability and which can bear that process temperature is needed. 

[0089] In addition, the layered product of two or more layers [ monolayer ] is sufficient as the transferred layer 4. 
Furthermore, predetermined pattern NINGU may be given like said thin film transistor. Formation (laminating) of the 
transferred layer 4 and pattern NINGU are performed by the method predetermined [ according to it ]. Such a 
transferred layer 4 is usually formed through two or more production processes. 

[0090] Formation of the transferred layer 4 by the thin film transistor is [ JP,2-50630,B and ] reference:H.Ohshima et al. 
: It can cany out according to the method indicated by International Symposium Digest of Technical Papers SID 1983 
"B/W and Color LC Video Display Addressed by PolySi TFTs". 

[0091] Moreover, especially the thickness of the transferred layer 4 is not limited, either, but it is suitably set up 
according to terms and conditions, such as the formation purpose, a function, a presentation, and a property, the case 
where the transferred layer 4 is a thin film transistor — the sum total thickness - desirable - 0.5-200 micrometers a 
degree - more ~ desirable - 1.0-10 micrometers It considers as a degree. Moreover, in the case of other thin films, a 
still larger range is sufficient as suitable sum total thickness, for example, it is 50nm - 1000 micrometers. It can consider 
as a degree. 

[0092] In addition, the transferred layer 4 may not be limited to a thin film which was mentioned above, for example, 
may be a spreading film and a thick film like a sheet, and may be the transferred object or the exfoliated object which 
does not constitute a film (layer) still like fine particles. 

[0093] [4] As shown in drawin g 4 , form a glue line 5 on the transferred layer (exfoliated object) 4, and paste up the 
imprint object 6 through this glue line 5 (cementation). 

[0094] As a suitable example of the adhesives which constitute a glue line 5, various hardening mold adhesives, such as 
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photo-curing mold adhesives, such as reaction hardening mold adhesives, heat-curing mold adhesives, and ultraviolet 
curing mold adhesives, and aversion hardening mold adhesives, are mentioned. As a presentation of adhesives, what 
kind of thing is sufficient as an epoxy system, an acrylate system, a silicone system, etc., for example. Formation of 
such a glue line 5 is made for example, by the applying method. 

[0095] Hardening mold adhesives are applied on the transferred layer 4, and when using said hardening mold adhesives, 
after joining the imprint object 6 later mentioned on it, said hardening mold adhesives are stiffened by the hardening 
method according to the property of hardening mold adhesives, and the transferred layer 4 and the imprint object 6 are 
pasted up, and it fixes. 

[0096] In the case of photo-curing mold adhesives, after arranging the imprint object 6 of translucency on a glue line 5, 
it is desirable to carry out an optical exposure from the imprint object 6, and to stiffen adhesives. Moreover, if an optical 
exposure will be carried out from the both sides of a substrate 1 and the imprint object 6 if a substrate 1 is translucency, 
and adhesives are stiffened, hardening becomes certain and it is desirable. 

[0097] In addition, unlike illustration, a glue line 5 may be formed in the imprint object 6 side, and the transferred layer 
4 may be pasted up on it. Moreover, an interlayer who mentioned above may be prepared between the transferred layer 
4 and a glue line 5. Moreover, when imprint object 6 the very thing has an adhesion function, for example, formation of 
a glue line 5 may be omitted. 

[0098] although not limited especially as an imprint object 6 - a substrate (plate) - especially a transparence substrate 
is mentioned. In addition, such a substrate may be monotonous or may be a curve board. 

[0099] Moreover, compared with said substrate 1, properties, such as thermal resistance and corrosion resistance, may 
be inferior in the imprint object 6. It is because the reason forms the transferred layer 4 in a substrate 1 side in this 
invention, and imprints this transferred layer 4 on the imprint object 6 after that, so it does not depend on the 
temperature conditions in the case of formation of the transferred layer 4 etc. for the property required of the imprint 
object 6, especially thermal resistance. 

[0100] Therefore, it is Tmax about the maximum temperature in the case of formation of the transferred layer 4. When it 
carries out, a glass transition point (Tg) or softening temperature is Tmax as a component of the imprint object 6. The 
following can be used. For example, a glass transition point (Tg) or softening temperature can constitute more 
preferably 800 degrees C or less of 500 degrees C or less of imprint objects 6 from a material 320 degrees C or less still 
more preferably. 

[0101] Moreover, although what has a certain amount of rigidity (reinforcement) as a mechanical property of the 
imprint object 6 is desirable, you may have flexibility and elasticity. 

[0102] As a component of such an imprint object 6, various synthetic resin or various glass material are mentioned, and 
various synthetic resin and the usual cheap (low melting point) glass material are desirable especially. 
[0103] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, polyethylene, 
polypropylene, ethylene propylene rubber, Polyolefines, such as an ethylene- vinylacetate copolymer (EVA), annular 
polyolefine, Denaturation polyolefine, a polyvinyl chloride, a polyvinylidene chloride, polystyrene, A polyamide, 
polyimide, polyamidoimide, a polycarbonate, Polly (4-methyl pentene -1), An ionomer, acrylic resin, 
polymethylmethacrylate, acrylonitrile-butadiene-styrene copolymer (ABS plastics), An acrylonitrile styrene copolymer 
(AS resin), Butadiene Styrene, Polyoxymethylene, polyvinyl alcohol (PV A), an ethylene- vinylalcohol copolymer 
(EVOH), Polyethylene terephthalate (PET), polybutylene terephthalate (PBT), Polyester, such as polycyclohexane 
terephthalate (PCT), a polyether, A polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether imide, 
polyacetal (POM), polyphenylene oxide, Denaturation polyphenylene oxide, Pori Sail John, a polyether ape phone, 
Polyphenylene sulfide, polyarylate, aromatic polyester (liquid crystal polymer), Polytetrafluoroethylene, polyvinylidene 
fluoride, other fluorine system resin, A styrene system, a polyolefine system, a polyvinyl chloride system, a 
polyurethane system, A polyester system, a polyamide system, a poly-butadiene system, a transformer polyisoprene 
system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated polyethylene system, An 
epoxy resin, phenol resin, a urea resin, melamine resin, unsaturated polyester, The copolymer which is mainly 
concerned with these, a blend object, a polymer alloy, etc. are mentioned, and silicone resin, polyurethane, etc. can be 
used combining 1 of sorts of these, and two sorts or more (as a layered product for example, more than two-layer). 
[0104] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, soda lime glass, potash lime glass, 
lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. Among these, compared with 
silicic-acid glass, the melting point is low, and shaping and processing are also comparatively easy the melting point, 
and, moreover, things other than silicic-acid glass have it, and are desirable. [ cheap ] 

[0105] When using what consisted of synthetic resin as an imprint object 6, while being able to fabricate the large-scale 
imprint object 6 in one, even if it is complicated configurations, such as what has a curve side and irregularity, it can 
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manufacture easily, and the various advantages that material cost and a manufacturing cost are also cheap can be 
enjoyed. Therefore, a large-sized and cheap device (for example, liquid crystal display) can be easily manufactured 
now. 

[0106] In addition, the imprint object 6 may constitute some devices like what constitutes the device which became 
independent in itself like a liquid crystal cell, a color filter and an electrode layer, a dielectric layer, an insulating layer, 
and a semiconductor device. 

[0107] Furthermore, the imprint objects 6 may be material, such as a metal, ceramics, a stone, wood, and paper, and 
may be on the surface of the structures, such as a wall, a pillar, a beam, a ceiling, and a windowpane, further on the field 
(up [ of the surface top of the field top of a clock, and an air-conditioner, and a printed circuit board ] etc.) of the 
arbitration which constitutes a certain article. 

[0108] [5] As shown in drawing 5 , irradiate the exposure light 7 from the rear-face side (exposure light plane-of- 
incidence 1 2 side) of a substrate 1 . After this exposure light 7 penetrates a substrate 1 , it is irradiated by the detached 
core 2 from the interface 2a side. It is reflected by the reflecting layer 22 and a part of exposure light 7 which it is glared 
and absorbed by the light absorption layer 21, and was not able to be absorbed in the light absorption layer 21 in more 
detail penetrates the inside of the light absorption layer 2 1 again. 

[0109] Since the exfoliation in a layer and/or interfacial peeling arise in a detached core 2 and bonding strength is 
decreased or extinguished by this, if a substrate 1 and the imprint object 6 are made to estrange as shown in drawin g 6 
or drawing 7 , the transferred layer 4 will secede from a substrate 1, and will be imprinted to the imprint object 6. 
[0110] In addition, drawing 6 shows the case where the exfoliation in a layer arises in a detached core 2, and drawingj 
shows the case where interfacial peeling in interface 2a arises in a detached core 2. It is presumed that it is what is 
depended on phase changes, such as that ablation produces the principle which the exfoliation in a layer and/or 
interfacial peeling of a detached core 2 produce in the component of the light absorption layer 21 and emission of the 
gas built in in the light absorption layer 21, melting further produced immediately after an exposure, and 
evapotranspiration. [01 11] The solid material (component of the light absorption layer 21) which absorbed exposure 
light is excited photochemistry- wise or thermally, ablation means association of the atom of the surface and interior or a 
molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all or a part of component of the 
light absorption layer 21 produces phase changes, such as melting and evapotranspiration (evaporation). Moreover, by 
said phase change, it may be in a minute foaming condition and bonding strength may decline. 

[0112] It is influenced by the lamination of a detached core 2, a presentation and thickness of the light absorption layer 
21, and other various factors, conditions, such as a class of exposure light 7, wavelength, reinforcement, and the 
attainment depth, mention as one of the factor of the, and it is **** whether a detached core 2 produces the exfoliation 
in a layer, interfacial peeling is produced, or they are the both. 

[0113] Although what kind of thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared radiation 
(heat ray), a laser beam, a millimeter wave^ microwave, an electron ray, radiation (alpha rays, beta rays, gamma ray), 
etc. will be mentioned as an exposure light 7 if a detached core 2 is made to start the exfoliation in a layer, and/or 
interfacial peeling, a laser beam is desirable at the point of being easy to produce exfoliation (ablation) of a detached 
core 2 also in it. 

[0114] As laser equipment made to generate this laser beam, although various gas laser, solid state laser (semiconductor 
laser), etc. are mentioned, they are excimer laser, Nd-YAG laser, Ar laser, and C02. Laser, a CO laser, helium-Ne laser, 
etc. are used suitably, and especially excimer laser is desirable also in it. 

[0115] Excimer laser can exfoliate a detached core 2, without being able to make the light absorption layer 21 produce 
ablation extremely for a short time, and therefore, making the nearby reflecting layer 22, an interlay er 3, the transferred 
layer 4, and substrate 1 grade produce most temperature rises, since high energy is outputted in a short wavelength 
region, or it adjoins (i.e., without it producing deterioration and damage). 

[01 16] Moreover, when a wavelength dependency is in the exposure light it makes for [ light ] the light absorption layer 
21 producing ablation, as for the wavelength of the laser beam irradiated, it is desirable that it is about 100-350nm. 
[0117] Moreover, when making a detached core 2 cause phase changes, such as a gas evolution, evaporation, and 
sublimation, and giving a separation property to it, as for the wavelength of the laser beam irradiated, it is desirable that 
it is about 350-1200nm. 

[01 18] Moreover, as for especially the energy density in the case of excimer laser, it is desirable the energy density of 
the laser beam irradiated and to consider as about two 1 0 - 5000 mJ/cm, and it is more desirable to consider as about 
two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to be referred to as about 1 - 1000ns, and it is 
more desirable to be referred to as about 10 - 100ns. When sufficient ablation does not arise, and energy density is high, 
when energy density is low or irradiation time is short, or irradiation time is long, there is a possibility of destroying a 
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detached core 2 superfluously. 

[-01 19] As for the exposure light 7 represented by such laser beam, it is desirable to glare so that the reinforcement may 
become uniform. 

[0120] The direction of radiation of the exposure light 7 may be a direction which carried out the predetermined angle 
inclination not only to a perpendicular direction but to the detached core 2 to the detached core 2. 
[0121] Moreover, when the area of a detached core 2 is larger than the exposure area which is 1 time of exposure light, 
to all the fields of a detached core 2, it can divide into multiple times and exposure light can also be irradiated. 
Moreover, the same part may be irradiated twice or more. 

[0122] Moreover, the exposure light (laser beam) of a different class and different wavelength (wavelength region) may 
be irradiated twice or more to the same field or a different field. 

[0123] In this example, while being able to irradiate the exposure light 7 to the light absorption layer 21 effectively 
without a loss by having adjoined the substrate 1 and the opposite side of the light absorption layer 21, and having 
formed the reflecting layer 22, it has the advantage that it can prevent that the exposure light 7 is irradiated by 
transferred layer 4 grade, and bad influences, such as deterioration of the transferred layer 4 and deterioration, can be 
prevented by the protection-from-light function of a reflecting layer (protection-from-light layer) 22. 
[0124] I hear that that the exposure light 7 can be irradiated to the light absorption layer 21 effectively without a loss 
can especially enlarge more that energy density of the part and the exposure light 7 can be made small, i.e., 1 time of 
exposure area, there is, therefore, it can exfoliate a fixed area of a detached core 2 by the smaller count of an exposure, 
and is advantageous on manufacture. 

[0125] [6] As shown in dra wing 8 , remove the detached core 2 adhering to the middle class 3 by the method which 
combined methods, such as washing, etching, ashing, and polishing, or these. 

[0126] In the exfoliation in a layer of the detached core 2 as shown in drawing 6 , the light absorption layer 21 adhering 
to a substrate 1 is removed similarly if needed. 

[0127] In addition, when the substrate 1 consists of an expensive material like quartz glass, and a rare material, 
reclamation (recycle) is preferably presented with a substrate 1 . If it puts in another way, this invention can be applied to 
the substrate 1 to reuse, and usefulness is high. 

[0128] The imprint to the imprint object 6 of the transferred layer 4 is completed through each above production 
process. Then, removal of the interlayer 3 who adjoins the transferred layer 4, formation of the layer of other arbitration, 
etc. can also be performed. 

[0129] In this invention, transferred layer 4 the very thing which is an exfoliated object is not exfoliated directly. Since 
it exfoliates in the detached core 2 joined to the transferred layer 4, the property of an exfoliated object (transferred layer 
4), Irrespective of conditions etc., easily and certainly, it can exfoliate in homogeneity (imprint), there is also no damage 
to the exfoliated object (transferred layer 4) in accordance with exfoliation actuation, and the high reliability of the 
transferred layer 4 can be maintained. 

[0130] In addition, as long as what carried out the laminating of two or more light absorption layers from which it is not 
limited to the thing of illustration, for example, at least one of conditions, such as a film presentation, thickness, and a 
property, differs, the thing which has further other layers like a reflecting layer which were mentioned above in addition 
to these carry out the laminating of two or more layers, what kind of thing is sufficient as the lamination of a detached 
core 2. For example, the detached core 2 should consist of three-layer layered products which made the reflecting layer 
intervene between the 1st light absorption layer and the 2nd light absorption layer. 

[0131] Moreover, the interface between each class which constitutes a detached core 2 does not necessarily need to be 
clear, and physical or chemical property may be a presentation, the concentration of a predetermined component, the 
molecular structure, and the thing [ like / (it has inclination) ] that changes continuously in near an interface. 
[0132] Moreover, in the example of illustration, although the imprint method to the imprint object 6 of the transferred 
layer 4 was explained, the exfoliation method of this invention may not perform such an imprint. In this case, it replaces 
with the transferred layer 4 mentioned above, and considers as an exfoliated object. Although this exfoliated object does 
not constitute a layer-like thing and a layer, any are sufficient as it. 

[0133] Moreover, what kind of things, such as recycle of the substrate which used removal of affixes, such as removal 
(trimming) of the garbage of a thin film (especially functional thin film) which was mentioned above, dust, an oxide, 
heavy metal, carbon, and other impurities, and it, for example, are sufficient as the exfoliation purpose of an exfoliated 
object. 

[0134] Moreover, the imprint object 6 could consist of materials (existence of translucency is not asked) with which a 
property completely differs not only from a thing but from the substrates 1 mentioned above, such as various metallic 
materials, ceramics, carbon, paper material, and rubber, or [ that the imprint object 6 cannot form the transferred layer 4 
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directly especially ] — or worth of apply [ in the case of the material unsuitable for forming / this invention ] is high. 
[0135] Moreover, in the example of illustration, although the exposure light 7 was irradiated from the substrate 1 side, 
and neither the case where an affix (exfoliated object) is removed, nor the transferred layer 4 receives a bad influence by 
the exposure of the exposure light 7 for example, the direction of radiation of the exposure light 7 is not limited above, 
but may irradiate exposure light from a substrate 1 and the opposite side at a case. In this case, as for a detached core 2, 
it is desirable to make physical relationship of the light absorption layer 21 and a reflecting layer 22 into the above and 
reverse. 

[0136] As mentioned above, although the example of illustration of the exfoliation method of this invention was 
explained, this invention is not limited to this. 

[0137] For example, you may be the configuration which irradiates exposure light by the predetermined pattern partially 

to the direction of a field of a detached core 2, and exfoliates or imprints the transferred layer 4 by said pattern (the 1st 

method). In this case, on the occasion of the production process of the above [5], masking corresponding to said pattern 

is performed, and the exposure light 7 is irradiated to the exposure light plane of incidence 12 of a substrate 1 , or it can 

carry out by the method of controlling the exposure location of the exposure light 7 to a precision. 

[0138] Moreover, a detached core 2 cannot be formed all over detached core forming face of substrate 1 1 1 , but a 

detached core 2 can also be formed by the predetermined pattern (the 2nd method). In this case, after forming a 

detached core 2 in a predetermined pattern beforehand with masking etc. or forming a detached core 2 all over the 

detached core forming face 1 1, the method of or trimming by etching etc., is possible. [ pattern ] 

[0139] According to the 1st above method and 2nd above method, the transferred layer 4 can be imprinted with the 

pattern NINGU and trimming. 

[0140] Moreover, it is [ imprint ] good in a 2 times of more repeat line by the method mentioned above and the same 
method. In this case, if the count of an imprint is even times, it can be made the same as the condition of having formed 
first the physical relationship of the table and the reverse side of the transferred layer formed in the last imprint object, 
and having formed the transferred layer in the substrate 1 . 

[0141] Moreover, a large-sized transparence substrate (a service area is 900mmxl600mm) is used as the imprint object 
6. A sequential imprint is carried out preferably in an adjoining location, the transferred layer 4 (thin film transistor) of 
the subunit formed in the small substrate 1 (a service area is 45mmx40mm) ~ multiple times (for example, about 800 
times) — The transferred layer 4 can be formed so that the whole service area of a large-sized transparence substrate 
may be covered, and finally said large-sized transparence substrate and liquid crystal display of the same size can also 
be manufactured. 
[0142] 

[Example] Next, the concrete example of this invention is explained. 

[0143] (Example 1) The quartz substrate (1630 degrees C, a strain point: softening temperature : permeability, such as 
1070 degrees C and excimer laser : about 100%) with a 50mm[ 50mm by ] x thickness of 1.1mm was prepared, and the 
detached core which becomes one side of this quartz substrate from the two-layer layered product of a light absorption 
layer and a reflecting layer was formed. 

[0144] As a light absorption layer, the amorphous silicon (a-Si) film was formed with the low voltage CVD method (Si2 
H6 gas, 425 degrees C). The thickness of this light absorption layer was 120nm. 

[0145] Moreover, the reflecting layer formed the metal thin film by Ta by sputtering on the light absorption layer. The 
thickness of this reflecting layer was 1 OOnm, and the reflection factor of a laser beam mentioned later was 60%. 
[0146] Next, it is Si02 as an interlayer on a detached core. The film was formed with the ECR-CVD method (SiH4+02 
gas, 100 degrees C). An interlayer's thickness was 200nm. 

[0147] Next, the amorphous silicon film of 60nm of thickness was formed as a transferred layer on the interlayer with 
the low voltage CVD method (Si2 H6 gas, 425 degrees C), a laser beam (wavelength of 308nm) is irradiated, this 
amorphous silicon film was crystallized, and it considered as the polish recon film. Then, to this polish recon film, 
predetermined pattern NINGU, an ion implantation, etc. were performed and the thin film transistor was formed. 
[0148] Next, ultraviolet curing mold adhesives were applied on said thin film transistor (thickness: 100 micrometers), 
further, after joining a transparent large-sized glass substrate (soda glass, softening-temperature: 740 degree C, a strain 
point: 511 degrees C) with a 300mm[ 200mm by ] x thickness of 1.1mm to the paint film as an imprint object, 
ultraviolet rays were irradiated from the glass substrate side, adhesives were stiffened, and adhesion immobilization of 
these was carried out. 

[0149] Next, Xe-Cl excimer laser (wavelength: 308nm) was irradiated from the quartz substrate side, and the detached 
core was made to produce exfoliation (exfoliation in a layer, and interfacial peeling). The irradiated energy density of 
Xe-Cl excimer laser was 160 mJ/cm2, and irradiation time was 20ns. 
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[0150] In addition, there are a spot beam exposure and the Rhine beam exposure as exposure of excimer laser, and when 
it is a spot beam exposure, a spot exposure is carried out to a predetermined unit field (for example, lOmmxlOmm), and 
while an unit field shifts this spot exposure about [ every 1/10, it glares, moreover, the case of the Rhine beam 
exposure - a predetermined unit field (for example, 378mmx0.1mm and 378mmx it glares, shifting 0.3mm (field 
where, as for these, 90% or more of energy is obtained) about [ every ] 1/10 similarly.) Thereby, each point of a 
detached core receives at least ten exposures. This laser radiation is carried out to the whole quartz substrate surface, 
shifting an exposure field. 

[0151] Then, the quartz substrate and the glass substrate (imprint object) were lengthened in the detached core, were 
removed, it dissociated, and the thin film transistor and the interlayer were imprinted to the glass substrate side. 
[0152] Then, etching, washing, or those combination removed the detached core adhering to the surface of the middle 
class by the side of a glass substrate. Moreover, processing with the same said of a quartz substrate was performed, and 
the reuse was presented. 

[0153] (Example 2) a light absorption layer - H (hydrogen) - 1 8at(s)% - the thin film transistor was imprinted like the 
example 1 except having considered as the amorphous silicon film to contain. 

[0154] In addition, adjustment of the amount of H in an amorphous silicon film was performed by setting up suitably the 
conditions at the time of membrane formation by the low voltage CVD method. 

[0155] (Example 3) The thin film transistor was imprinted like the example 1 except having used the light absorption 
layer as the ceramic thin film (presentation-bTi03, thickness: 200nm) formed with the sol-gel method with the spin 
coat. 

[0156] (Example 4) The thin film transistor was imprinted like the example 1 except having used the light absorption 
layer as the ceramic thin film (presentation: BaTi03, thickness:400nm) formed by sputtering, and having considered as 
the metal thin film (thickness: 120nm, reflection factor:85% of a laser beam) by aluminum which formed the reflecting 
layer by sputtering. 

[0157] (Example 5) The thin film transistor was imprinted like the example 1 except having used the light absorption 
layer as the ceramic thin film (presentation :P b (Zr Ti)03 (PZT) and thickness: 50nm) formed by the laser ablation 
method, and having considered as the metal thin film (thickness: 80nm, reflection factor:65% of a laser beam) by the 
Fe-Cr alloy which formed the reflecting layer by sputtering using the alloy target. 

[0158] (Example 6) The thin film transistor was imprinted like the example 1 except having used the light absorption 
layer as the polyimide film (thickness: 200nm) formed with the spin coat. 

[0159] (Example 7) The thin film transistor was imprinted like the example 1 except having used the light absorption 
layer as Pr layer (rare earth metal layer) (thickness: 500nm) formed by sputtering. 

[0160] (Example 8) As an exposure light, the thin film transistor was imprinted like the example 2 except having used 
Kr-F excimer laser (wavelength: 248nm). In addition, the energy density of the irradiated laser was 180 mJ/cm2, and 
irradiation time was 20ns. 

[0161] (Example 9) As an exposure light, the thin film transistor was imprinted like the example 2 except having used 
Ar laser (wavelength: 1024nm). In addition, the energy density of the irradiated laser was 250 mJ/cm2, and irradiation 
time was 50ns. 

[0162] (Example 10) The thin film transistor was imprinted like the example 1 except having used the transferred layer 
as the thin film transistor of the polish recon film (90nm of thickness) by the elevated-temperature process (1000 
degrees C). 

[0163] (Example 1 1) The thin film transistor was imprinted like the example 2 except having used the transferred layer 
as the thin film transistor of the polish recon film (80nm of thickness) by the elevated-temperature process (1030 
degrees C). 

[0164] (Example 12) The thin film transistor was imprinted like the example 4 except having used the transferred layer 
as the thin film transistor of the polish recon film (80nm of thickness) by the elevated-temperature process (1030 
degrees C). 

[0165] (Example 13) As an imprint object, the thin film transistor was imprinted like the example 1 except having used 
the transparence substrate made from a polycarbonate (glass transition point: 1 30 degrees C). 

[0166] (Example 14) As an imprint object, the thin film transistor was imprinted like the example 2 except having used 
the transparence substrate made of an AS resin (glass transition point: 70-90 degrees C). 

[0167] (Example 1 5) As an imprint object, the thin film transistor was imprinted like the example 3 except having used 
the transparence substrate made from polymethylmethacrylate (glass transition point: 70-90 degrees C). 
[0168] (Example 16) As an imprint object, the thin film transistor was imprinted like the example 5 except having used 
the transparence substrate made from polyethylene terephthalate (glass transition point: 67 degrees C). 
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[0169] (Example 17) As an imprint object, the thin film transistor was imprinted like the example 6 except having used 
the transparence substrate made from high density polyethylene (glass transition point: 77-90 degrees C). 
[0170] (Example 18) As an imprint object, the thin film transistor was imprinted like the example 8 except having used 
the transparence substrate made from a polyamide (glass transition point: 145 degrees C). 

[0171] (Example 19) As an imprint object, the thin film transistor was imprinted like the example 9 except having used 
the transparence substrate made of an epoxy resin (glass transition point: 120 degrees C). 

[0172] (Example 20) As an imprint object,. the thin film transistor was imprinted like the example 10 except having used 

the transparence substrate made from polymethylmethacrylate (glass transition point: 70-90 degrees C). 

[0173] About examples 1-20, when the condition of the imprinted thin film transistor was observed under the naked eye 

and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint was made by homogeneity. 

[0174] 

[Effect of the Invention] According to the exfoliation method of this invention, as stated above, irrespective of the 
property of an exfoliated object (transferred layer), conditions, etc., it can exfoliate easily and certainly, and especially, 
an imprint object is not chosen but the imprint to various imprint objects is attained, or [ for example, / that a thin film 
cannot be formed directly ] — or it can be formed by imprint also to what consisted of a material unsuitable for forming, 
a material with easy shaping, a cheap material, etc., the large-sized body which is hard to move. 

[0175] That in which properties, such as thermal resistance and corrosion resistance, are inferior compared with various 
synthetic resin or a substrate material like glass material with the low melting point can be used especially for an imprint 
object, therefore — for example, it can face manufacturing the liquid crystal display in which the thin film transistor 
(especially poly-Si TFT) was formed on the transparence substrate, and a large-sized and cheap liquid crystal display 
can be easily manufactured now as an imprint object as a substrate using the quartz-glass substrate which is excellent in 
thermal resistance by using a transparence substrate of the material which it is cheap and processing tends to carry out 
like glass material with low various synthetic resin and melting point. Such an advantage is the same also about 
manufacture of not only a liquid crystal display but other devices. 

[0176] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional thin film can be 
formed to a heat-resistant high substrate like a reliable substrate, especially a quartz-glass substrate and patterning can 
be carried out further, a reliable functional thin film can be formed on an imprint object irrespective of the material 
property of an imprint object. 

[0177] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, therefore, a 
manufacturing cost is also reduced. 

[0178] Moreover, since doing a bad influence to a transferred layer like a thin film transistor etc. by transparency of 
exposure light is prevented and the reflected light by the reflecting layer can be used when a detached core has a 
protection-from-light layer, especially a reflecting layer, a detached core can be exfoliated more efficiently. 
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♦NOTICES* 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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<, 2 Onm— 2 0 Mm ^SX*fc5(D^$: P>i-»^ LV\ 
[0072] ^MIS 2 (***«"Cf±, 
3ft»iKJB2 l*5J:t/R«»2 2) 0JBfi8*8fefi, 

CVD (MOCVD, igJECVD, EC 

R-cvD^) . mm., ft+mmm (mb) . 

20 m$x* *y*. mm* iff* y ; 

mmM* y*m(o&n* y*m. ^v^^^r-^d^ 

^yh (LB) fe. xt°y^-h, y^u— n 

TfeKliXg 2 1 kRMm 2 2^)M^|1 1^-^^^ 

[00 7 3] «^.tf % 5t»JR« 2 1 OM^Ifv/y 
(a-S i) <OSr&tw« % CVD, WldffiJECVD 

[0 0 7 4] 3feSiJ|RS2 

[0 0 7 5] &JR«KlcJ:SS*rS2 2tt % JK 

ft+mmm (mb) , *fr^u-^ 3 ^sR^ 

[0 0 7 6] *fc, »«®2^«^i-^*S(0^fl x 

40 ^n-eh. 2i^±oig («*r*. i^mh^ 

[0 0 7 7] [2] B2IC*n5l^ »«|2©± 
l-fHS (TflSJf) 3**A-t6 0 

[0 0 7 8] ^^Wl3^ S^^MlW-eM^ 

mmM, <nm^tm, «e?i4-©^^«: 

50 lo$:%|ii-^t^^^lf^n^o 
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[0 0 7 9] z<D*PT$m3<nmf&t Ltli, ^(DMf&g 
6t£&^JI 4 toR|ic?Bfi8Six6*Wa 3 (Delete, 

S i0 2 «¥<D»fk^>fS^^tf P>*U ftMm2tPZT 

I- <t 6tK<S^S 4 i 3 co^{^ 

f±* Pt. A u N W, Ta.Mo. A K C r , Ti^ 

[0 0 8 0] £<0J:5fc*MJi-3<aJ¥£fi. ^o^g 

i§3tte, 10nm-5/iniggT^^tL<, 4 0 

nm 1 /xm lgt$)50^ £ 9 

[0 0 8 1] £fc. *M«3^fiR*fet. Mls^gtJi 

[0 0 8 2] cioj;9/j:*rag3«, 

fc* tBl3t»fiJ*f, #S£Jf 2_btciS 

8&Srt£^/§ 4 «r«A Lt t J; v \ 
[0 0 8 3] [3] H!3(C^-t"J;5{-> *FflJS3 0OJi 

[oo8 4] sig?i4tt N '&j&-rzm?>ft6^m^£ 

[0 0 8 6] «ffitt»K*3 J:t/»K^^ ^ £ LTft, 
*BHM»fl^M** Wfi (« : I TO. ^iMKoip 

&mnm m ybcosik) v ^m^mm 
[0087] z<oftfr-?h. swrtv^ ^ 
[0088] z<n± 5 tmmmtm&ittemmT'U * 
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[0 0 8 9] S^|4lt Wf~et>, Wk<OM 

tt, -tttld|£i:fcgff^irjSfeJcJ:!5fffctL5o :o J; 0 

^SB£^i4it a*, a*©xa4rftT*/astti 0 
10 [oo9oiiih7 * tc j; hwm^m 4 

tt, #Jx.fcf. 2-5 0 6 3 0 ^'Am*?, Xtsk : H. 

Ohshiraa et al : International Symposium Digest of 
Technical Papers SID 1983 " B/W and Color LC Video 
Display Addressed by PolySi TFTs" l£&M£titLjj 

[0 0 9 1 ] m&*M 4 0/?$ fcWc:KJ£$*x 

20 m. J:0»*L<f4l. 0-10^Sg^n6 o * 

V^$5IST*J:< > ^J^lI^S Onm— 1 0 0 0^m Sfft-#--5 

[0 0 9 2] fc*5. «te^S4W:, M^UfcJ:5/cfPI^ 

feoT^J:<, $e>^«, mXfflb&coZotm (S) 
^rffifife L/^ v ^tfite^** fc«1RffJfi6^-efc o T t <t V v 
[0 0 9 3] [4] 04lr^-TJ;5«c, Ste^S (tt 

[oo94] s#® 5 &mf&-tzmmm<Dmmtem t l 

[0 0 9 5] MIB?Ift^^j^v>-5#^. ^Jxf^ffi 
fe?i4±l:«|ftS8fSj^a*L, -tO±^«SE-t-6 

ikxmizxvmzmm&mm&mkzitx, &m^m 

[00 96] 3fc«ftStt*«|^»^». S3t^Ote^ft: 
S3fettT*fctl^ StSl «?rte^ft:6<0^fi!)^^3t^U 

[0 0 9 7] B**»4 0. <E^ft6ffl!|i^5SS 

50 5«:»*U *^±«-*aB*Ji4*:»#LTt>J:V\ « 
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[oo9 8j 6W6am wicne$tt«v^ % 

Sffi (4Rtt) . 1»fcaw»K3fts*if feixS, ceo 
[0 0 9 9] £fc. $s^#6hi\ AWB«K 1 iCJt-^ I* 

aft*±, *3bmt?». Xfi i ffiwinevji 4 u 

tOls BE»fi^S4*e¥ft:6^te^-r-5fc«>. te^ 

[0 10 0] tot, WE9Jl4^*A«)IRoMatt 
^<E»^ (Tg) £fcHttflSj£j&STmax £AT<£> t> 
(Tg) *fctt*ftj«35S»*L<«:8 0 OtKT, <fc t) 

[0101] £fc, ^¥*6 C7)^«^#^^ LTtt. Jfe 
[0 10 2] r<0J:5ft<B»«:6O|||rttt-»i:U-CW:, 

[0103] ^^wjiii: ttn, m&ymmm. maut 

-KKtr^y^fi^f*: (EVA) »©#ytU7^^ 

h\ #y-r ^ h\ #y k-y s b\ #y;&-#*- 
— . Ttv^mmm. #y u— k 

!) h y^-^v^xy-^f i/y^i^ft: (ABS 

fflJiE) . r^yp^hy^fuy*i^# (as« 

U>\ 3#y tVTiVzz— >V (PVA) N 
-ybTA^-vi^S^ft: (EVOH) „ ^yx^uyr 
U^U— h (PET) . #y ^fl/y^U7^U- h 

(pbt) , jjey ^o^fyfu7^ h (pc 

T) *£c£>7Ky m*7VK ztfy^c— J^y^c— ^yV-^r 
(PEK) , 4?y x/^— 7^vP^ h> (PEE 
K) % j^yx-rM^ h\ *!ir-fe^-/u (PO 
M) , #j7x=i/mvK, «tt2Ky7x=i/>t 
*>h\ #yiM/:7*>\ -#}>zl— TA^fr # 
y7xxi/yf^7r^f h\ #yryu-K 
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^^r/v (JSfi^y-^— ) N #yrh77HDxf 

u>\ *y y^tf-y-T^ **>tt:7 * 
^-i^** ^ytu7^y|, ^y^ttr^w*. #y 
t^fis^ tfy^Tvi-^ ^yr^; k*, #y:/* 
h^yx/Ky^yyi/yi, 7y*^ 
**fl:*y3i^u>*«f^#«j»Bratt3C7^ h^-, 

io flc, #y -r— r D^r^^ff p>^t s ctib^H^n 

[0 10 4] jJy^tth UXfi, fliJxtf, tr^Wttf?* 

7*. ^y^M^^^. & (r/io&y) ^y^ 

20 [0105] fe^f*: 6 t Lt^fi)c«Tffl^ $ fc (O 

[0 106] fe*5. 69flc6(l. ^Jx^. »i&ir/W)J: 

i#i?0)J;5l^ ^<>f^ co-SB 1>©-efc 
[0 10 7] ^^IC, <E*»6tt, ^JH> -fe^^ jy^ 

[0 10 8] [5] 0 5l^ti5l^ SKi^Sffi 
ffifl (BM*3tA«Dil 21) ^bBM**7S:BM*-t-6 0 c 
40 (0Ut*7tt, lttlt«|L*:8, #iE2afl|^ 

B8*t* 7 ««sfiEttJ| 2 2 JxTITVftROT 
2 lrt$:Sii-r6o 

[0 10 9] zti\z£*)^ »«®2lcSrtfrjg|^J:t// 

<£>T\ 13 6 ^fcfiia 7 i^-tX b l-> £fil^^6 
^*«IKI*^:6i:. Ms9Jl4 3P£fil^&IBHLr. 

50 [oiio] ige^. 5MMi2lcJIAfiMi#£i: 
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[0111] ccx\ r^u— > 3 ^£f*. fiS»7fe£S* 
4XLfcB#*m (56RJRS2 l^MW) ri*3tft^ft 

2 1 fcri—»ds*«, 3K«k (« 

ft) »©**ft«rfti:63Wfei:u-rai*L6 Q me 

[0112] »Ka2^«rt*]«s:±i:-5^\ jibmmi 
5t^jRS 2 1 <om^mm, *<omm* <omm\z 

[0113] (gut* 7 <^ L-cr*. ftmm 2 \zmftmm& 

» (&£) , U'— if3t> ^S, ^^pS, «r?-itL 

(at, 01s, y m m#m*Tb*i*&* 

faXh. :9lSIJI 2 coffJHt (r^u— >T3» ££C£ii: 

[0114] £<OV-lF#«:»£S-S3 i — if^g<h L 
xn. !f> Hftcu— tf OMKfci'— IF) 

#^Jf£)*L£;^ ^^ri^t"— if. Nd-YAGU— 
If, ArU-f, C0 2 I-'— if, COU- lf x He-N 

if^(c»^LV> 0 
[0 115] i^-^U— tffi. 

*>*ft, «^^^C$-e:6Ci:/ e C<^il^2*ii|gt-r5 

[0116] 3t»4KJg2 1 (cr^u— > 3 y^ 

*f$tl6U—!f*^^^, 1 0 0-3 5 0nmgtT^ 

[0 117] #gft/l2^ «^f*Xfx*a, ft 

ft. #Wo4a»k«:iBSCS*x»BK»ttfc#*61» 
fi8*tStt^U-1f3t^jftStt, 350-1 200nm 

[0 118]*t mktZtlZl'-- Fft<0^*/U*f-& 
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1 0~5 0 0 0mJ/cm 2 UJgk-rZ><Dt>m*l,<, 100 
~5 0 Om]/cm 2 nmt-r Z<Dfr£ t)»^ 
i*«FWtt. 1~1 0 0 0nsecSfti:-rS^S»*L<, 
1 0—1 0 OnsecUmk-fZ><Dfr£ Ll\ ni^/i, 

[0119] wOj:5*U"-y*lJ:ft**ixSHM**7 

[oi2o] »«**7<oBM*^rtiri, &mm2\cm*m 
[0121] »siis 2 oBsa^figw*^ i m<ojg 

[0122] mttznm. (&««) 

20 <&JH**3fe (i^-if*) *W-«**fcttft*5««fc2 

III«±!«i*UCfc J;l\, 

[0 i2 3]*Si{aKu 3t»«t»2 ito»Ki fcR 
fcHHl-RS LX^ItS 2 2 ^rSJftfc C t \zl J; *) s fig|*3te 
7 4:n^*<^ra!i^5fe»iR»2 l^iMtS^tm 

a^tt^ siti iM^tm) 2 2<nm%Mm\^&?>^ 

M»3t7^1(ME»»4*lcRg»Sn60S:B&ji:L, Sfc 
WB4<D3Mr ^ft^SK»^l»Jhi--5ci:^-e^-5 

[0 12 4] HM**7SrD^/j:<#a,ic3tiRiRJi 
W3t7 03i^'¥-*SS:/hS<-Ctt-5^v%5ci:, f 

[0 12 5] [6] 08id^J:5tc % *raS3tc# 

[0126] me \z7jk-f£ o Kftrnm 2 <nm^mm<D^ 

40 ^(cte, i^SJdjSi:. »EilJ:ft»bTv^«36K«Ui2 

1 t>w«ic»*i-a 0 

[0 12 7] «Ki^35^f9^(OJ:5ft*«tt 

[0 12 8] ^Ji(DJ:5^«-xa€rax. 4Ste^g4 0 
50 di:t>X#^ 0 
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[0129] **w-en. fcmmmx'&zme&m* e 

5«#J«» (t&E¥if 4) *^>^*-s*fc4<, 
JS 4 »|«vHBMtt«rMl*-r 5 - t s 0 
[0 13 0] 4*3, #8f£Ji 2 <aJH»/£i* x m^cotjOlc 

tf>'>4< tt> lodsa4S«»^3t»ttS*aSUfct> 10 
<7\ $e>tt:|* % dn^lw*px. N i!9^L/cR&fJitf)J;5 4 

tf, i/^6t>WtJ:i> 0 »«IS2tt % »i 

[0131] &mm 2 £«/3H-5#gra<z>#M 

4tOTfcoTt)J:V\ 20 
[0 13 2] &fc. m^^HJfi^JX*^, ^I4 0<E 

^jfcfi. coo J: 9 ^Is^^fTfrfti^coxfooX i> J; 

[0 13 3] tt«MI«iOM«iaM» % tt 

=F»IHfc*OJ:5ftft#4fc«>l»*, ^;ft£*iJ/8 LfcSKI? 30 

[0 13 4] |E^f*:6tt, lffli£Ufcfc(Dfc:|Se> 

*t. S«1^^<M^M6W <»*«■*> 

[0 13 5] H^<oiafi«-ctt, &Klfi|d*&fH 

!*%7«:JIMtL*:*s« (IftfMHM 40 

fcJ:v\ #HtS2te, 3fcE4XJi2 l £RJWg 

[0 13 6] **W^«lBtjErjfeS:H^o*Jfiffi»c: 

r±4v\ 

[oi3 7] fttm2<Dmijfa\ztti,&ftfa 
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VJI 4 * - >-e««* fclite^-f- 5 J: 5 4flMK 

[5] (DlfiHIRL, X« 1 <OBBI*5t;AI*ffi 1 2 

[0138] 2 i <nftmmj&f8m 1 

l£ffifc»fiM-*c^tt4<, #JffiJl2&0r3tO/<?*-- 

■^^^r J: 9#fflt/i 2 ttibffil£a>'** — ^\zjlZ 

J&*tZ>t>\ fcSV^ »il2trdffil«Aail 1^)4 
ffii-^L/c^, ^y^>-^n,fc D^-y^y^ 

[0139] £UiO Jfc 5 ft» 1 <Djj#;&&X*m 2 fl^ffi 

[0 14 0] m5*bfc*»i:HI*^ife|j:J:!j, 

[0141] ^fc. *aoan«K-(«iiLtf. w$amac 

^9 0 OmmX 1 6 0 0mm) $t(e^^6 t /hMoStS 
1 W9Mtt^ s 4 5mmX4 0mm) l^^cbfc/h 

*firotfie¥S4 mmv^isv**) *a»iei («t 

^Mf^/W £®ij£-T<5 C t>X^ 5 0 
[0 14 2] 

[0 14 3] (IKtfi&Jl)' ^5 0mmX^5 OmmXf $ 
1 . lnunO^lfi (ttYk^ : 1 6 3 0t, fijtt :• 1 0 
7 0TC, x^v/vU-f^Si* : litfl 0 0%) «: 

[0 14 4] 5feeKHXSi: UTtt, (a - 

S i ) MECVD^ (S i 2 H 6 4 2 5*0) 

9^/&L/c 0 C(D3feQSltXg^M@«. 12 0nmX$> 

[0 14 5] R^g«. *»WIJifc, TalC J: 

gco^« x 1 0 OnnrCifeSK fKSE^6 l — ■ F3fe<DR#f 
*fl, 6 0%Xfeo/c 0 

[0146] ^Si^-btC, ^ F ^g atSi0 2 

feECR-CVDjfe(SiH 4 +0 2 100 
*C) lCj:t)^LfCo ^fflS^Kfftt, 2 0 0nmXfco 

[0147] jkfc, ste^g* uxi^e 
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OnmCD^r&Sv'y ^^m&i&lEC VD& (Si 2 H 6 ^ 
4 2 5t) ICJ^TfMU :^fif>yny||: 
^-f* (i£g3 0 8nm) SrfiBAtLT. fifi-ffcS*. # 
D^yayBiLfc, ^tf>& x w<D#y ->y a^BWJiaj 

[0 14 8] »IB»Kh7^^^(D±^ ^ 

«WkS!«*#JS:!6*U (mm : 1 0 0 um ) . $ 
t(Dmm\^, m&fch IX^2 0 OmmX;gt3 0 OmmX/ip: 
Si. lmm<D>cS03W*^7^Ste (y — ^#7*. 10 
: 7 4 0^, : Silt) £rg^ # 

[0 14 9] X e - C 1 m^i^-^u— if : 

3 0 8nm) Sr^XtRfflia^JBI* U #gtil (Ji 

C 1 ^-^(D^^-^Sn. 1 6 OmJ/c 

m 2 . MJttmmn* 2 0nsecf*)ot 8 
[0 15 0] m^ri^L — X/tf-/ 

-AI!M*aHfr&Mt, Br3£<B*ffi«* (tfJxtfl OramX 1 
Omm) U C^/Ky hfiS^^Wifil^ 

7>r>tr-Afia*teo»-&«: N 0f^^^«« 3 

7 8mmX0. 1 mm^ 3 7 8 mmX 0 . 3mm i^tlhte^^ 
;V*?-<D9 0%^±dS#P>tiS««6) St|r]C< 1/1 0 

[0151] c*>«, ^ifiW7^M m&m 
[oi5 2] -^o^ #7xmmm<o*nm<ommztt 

[0153] mmmz) mt&mt:* h ti 
[0154] ^yittoHt^i 

Ht. fiffiCVDjSfelr < t6^fcBt«FO*#Sriil:H£i-S^ 
[0 15 5] ^hf>n~M- 
P b T i O3 N mm- : 2 0 Onm) t LfcUWttglifetfJ 1 

^nm&icLT. mm h7isi?x*<Dfc^£n^tc 0 
[oi5 6] (mmmA) xm^m*. 

i^XVm&Lti-tzr^ vfxnm (OA : B aT i o 

3 , mm: 4 0 Onm) t t, R*fg£, 50 
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ia9»rtLfcAll:J:54«i|R (Biff : 1 2 Onm. 
l"-lF3tetf>R*Ms : 8 5%) t LfcEWfiJIJMl 1 £ R| 

[0 15 7] (**«5) 3t»iRJiS:, U— frzfls- 
->3>«fe«cj:!}»rtLfc-fe7 5 y^^SWBt (tt^K : Pb 
(Zr, Ti) O3 (PZT) % mw : 5 Onm) t U 

vMf&ist^F e -c r-s&izxz&mmm mm s o 

nnu U~ SPjfcOSW* : 6 5 %) Lfc«*f4JOfc« l 

[0 15 8] (3I*S#J6) 5fc»iR«*, *fcT^=i— 
J:0*fifcLfc#y-f * K« (If : 2 0 0nm) £ Lfc^ 
^tt««lltRI»iaT, »Kh7^^©6^ 

[0 15 9] mmW7) ^^yy^ 
KJ:0#J*UfcP r@ (*±S^JSg) (Mi?: 50 0 
nm) t LfcCWttJOMUl ^Httiat, SKh^v 5 

[0160] rnmws) mttftt lt, k r -f^* 

v-^U—if (ftft: 2 4 8nm) *JBV>fc«^tt5|JfrM 2 

4b\ BMtbfcU— ^Oat^^-ttaEtt, 1 8 OnJ/c 

m 2 . fiBW^FPflli. 2 0nsecT*feofc 0 
[0 16 1] (H1BM9) mtoftk LT, A r U-if 
(Kfi : 1 0 2 4nm) «rffiV^c^tt||^J 2 tmm\Z 

L-xmmb7>i^^^(Dm^rrotc m§^u^c 

tfO^^-Sfcg^ 2 5 0mJ/cm 2 . fiBM^m 
fix 5 0nsec"e&o7'c: 0 
[0 16 2] (^^Jl 0) H/Pt^ 
(1 0 0 0°C) la^yv/Jlnyl (^i?9 0nm) <Z) 

[0 16 3] (^JffiWl 1) «te^S«r. S5iE^n-fe^ 
(1 0 3 0t) ICliS^y i/y 3 yR (Mi¥8 0nm) CD 

[0164] mmmi2) mk^m*. mm.7*-tx 

(1 0 3 0^) IC«fc5#y^y=i>B! Opsonin) CO 
»Kh7 Vv?^ ^ t Ufc£WWtSIJt« 4 |^«|^ LTs 

[0 16 5] 3) fcl?fck LT> ^y^-# 

h W7^(»* : 1 3 0*0) S^SPMfiSrffl^ 

[0 16 6] (^Jg^Jl 4) (s^ft:^ LT, AS^Ig 
(#7Xm»&: 7 0-9 0t) S^SWStS^V^rc 

[0 16 7] (IMl 5) 6?#fcLT, ^y^^/V 
^^^-^ 7 0-90t) 
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[oi6 8] (mmmi 6) lt, ^y^w 
>7i/7^-F 6 7t) m<nmw& 

[0 16 9] (SStfcflJl 7) G^ir LT, m&m#V 

[0170] (mmmi s) <E9&£ lx, ^yr; k 
[0171] (ihkmi 9) ^ar, x^^^ 

[0 17 2] (Sllfi«2 0) te^ffi: LX, 
^^y^h W7^fiM : 7 0 — 9 0t) M<£>S 20 

[0173] HtfiM 1 — 20 [roV>X, **L-CTu 
[0 17 4] 

[0175] mz % m^m*. &n&f&mm j $>M&<ni& 

fflV\ 6¥ftfcLX, #a^Ji^flB^lRj£o|6l>#7* 
tt. JKft^-f ^^u-f icKfe-f. teo«7^«>f *0>SH6U: 
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[0 17 6] *fc % B±»J:}4«At«Loot, 
U S e>lwli/^-=y^t5i t^x* S(DX, 
[0 17 7] ifc % wOJ:5*flWltt©!Bv^WKtt % S5 

[0178] tfc, ^aw^s3^ % wickm**-*-' 
[Haa^fBi*^^] 

im4] *¥zm(DMffixm&mMm<DjLU&7jk'tmmm 
[0 7] *mw<nmmxm<Dmmw<Dj:m&7jk-rmmm 

X?&5 0 

[08] *«w^*jtt*jfe<oiij6«^xas:^wffiia 
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